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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of forming 
ferroelectric thin film, which reduces thermal load in crystallization of a 
ferroelectric, a ferroelectric memory, and to provide a method of 
manufacturing a ferroelectric memory, and a semiconductor device, and 
to provide a method of manufacturing semiconductor device. 
SOLUTION: The method of forming the ferroelectric material thin film 
comprises a process of forming a fine crystal core 50 of an oxide by 
irradiating an amorphous oxide thin film 30 formed on a substrate 10 
with pulse laser beam or lamp beam, a process of forming a light 
transparent/absorbing film 22 on the oxide thin film including the fine 
crystal core 40, and a process of forming a ferroelectric 50 through 
crystallization of the oxide by irradiating, from the upper side, the light 
transparent/absorbing film 22 with the pulse laser beam or a lamp beam. 
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m^^mat^h^p z r&itm&igss o &&&r 

[00 66] (|Ufc0« 5 , 6 ld*5tt£ft/B8b*) ±fSj| 

mm 5 , 6 ic««9ttRtt«t4m 5 0 <wa«*iHc:±n 
&ittz><DX\ ±mmm 1 ~ 4 t isi«©mBa& 

2 0 *©tt«B5^WfRlft«rSr <fc 9 teWfa r 1 tfX'% -5 t 
[0 0 6 7] ^>S*J6iB|5 % 6IC*5V^Ttt, 3£ 

^t*nft^f3e^^ - «3iWb*«i84 o i <Dmm 
i8mz.&i&&mmfo**v 1000 2 3<d-u 

flc^-r^^ 1 0 o^rofcit>rojts'^>'^xs^*5it 

* 1 1 1 lc, «8» 2 3 K^feXSSrfWWtfa 
[0 0 6 8] (3U£0«7) 136 (a) ~06 (c) ii, 

*9&mmz.&&&mm#* j ei) 100 
0-efc6, 

[0069] Wt ftSOfbttWIta 0 CDS 

**tLTPb (CH 3 COO) 2 • 3H 2 0, Zr (n- 30 
OC4H9) , Ti (i -OC3H7) 4 »2-^ h^v^ 
^/--'I'trJftKtLfcJSttSrfflV^ 'Mi6 (a) 
izftt-Xolz^ MZ-t£. ^fcJVa— hffitHPU 16 
O^CT* 9 08\ 4 0 OtT-6 OiftlH*«fcb"C*fiKeoift 
fl3W*l)t3 0S:JBl*Lfc. <W-> 06 (b) icifrfS: 5 
^©tfbtliliaO^ ifi52 4 8nm©i^v'v 
U-if-^r 5 OmJ/c m 2 co3tffiT\ Mat*****'* 

4bfe<OfKtirfi& 4 0 Ufc 0 r r T, jtiftffiK 6 0 

to^^-efcSo -euT, 06 (c) (c^-rj;5(- s ;© ' 

ifcJSli LT±gB«1®2 2 b, Al, Au, A 

g, Cu. Pt, I r*ifo^JB3i>?>^:53tJ®ef^6 0 
t«r)W>CBWiLTJB)«Lfc. ^06 (d) ic 

^1-<t5t-> 1 ms e c W'^;*#I-^e--fcy i^i'T'S: 
15m J/cm 2 (D3SIt*l OBM^^Tyy^ 
jWBB^bT^ffl^flffiWLfco *©*t*, U— - if-fti 

m<D&&mm& topz T&siitfting 5 0 50 
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*M!fcTZ>^bfrX'Zti 0 

[0 0 7 0] *$ffi.mzj$^X±%fflM2 2 bit 

aSffjR6 O t SrJ&fcf -5ISTW\ -kgPSffi2 2 £W£ 

6 0&flML-Ck<fcV\, 

[00 7 1] (HJS0IJ8) 07 (a) -07 (d) f±, 

^SBtofi^te^awRW***!; ioo o©*Bt3Msfefc 
[0072] tf, 9tt^^4:«ifefb4MKK3 oropi 

^irLTPb (CH 3 COO) 2 • 3H 2 0, Zr (n- 
OC4H9) , Ti (i-OC 3 H 7 ) 4 <£>2 -p< 

*/— *&mmb vit®m&m^±« m&07 (a) 

iC^-TJ; 5 I", 0>Rf*s ^tVn-hStifU 16 
0tt*9 0a 400 X:X 6 0 LT#Mlffro& 

CO±{c;0lJx«, AK Au, Ag, Cu, Pt, I r& 

if co&jna* & * zytmmm 6 o *^ Lfc. ^05^0 7 

( b ) tdTKf-cfc 5 1-, 1msec co-'^u-^.ilig-e^r-lr y ^ 

7 v'T'S: 1 0 M J / c m 2 ro?&a-e 1 0 |5I^3t^-*-C7 

<nmcmm& 3 0 jfedSRaw * ^**a w«>* 
*T-fcs» Ms 07 (b) ^*-r<t5«-, yamms 

#<D±\cm^mm&*>bf£z%mi&/®.ismb lt± 

Sli^i2 2l;MLfc„ *:<D'&&h\zm& (d) iw^-r 
<fc5iC Xg|5mffi2 2CDXa5d>Pj^52 4 8 nm©i^f 
i^-r 150mJ/c m 2 W3iST*, 3*Pmfr 

V<iy? 10 0 i::fe-5fl5^^-ic2 0 0|Elx^--v>'BB 
WLfc 0 t<D^m. U-V-ftb^^yft&b-bl'WM 

SlrfcoPZ T3£l$fIte»J8l 5 0 *®*f * n b ' 

[00 7 3] **Sfi^tCl*3U>TJi^S® 2 2 Srfl^ 

[0 0 7 4] (SOS«7, 8fcS3»ta^ffl8MB ±flB* 
1609 7 , 8 5 0 0>&fS&mz. £ti 

-k!E*2fc#!i i ~ 4 b m®v>ftm$m&girz 

ZbfrX'$Z>Z.blz.1lQzL. m%Mfr^o>to&&%B9fr 

^sxmat±^fm^n^(Dx\ m*-i-£. mm&2 

[0 0 7 5] *»*>*|Qfc«7, 8ic*3V^Tt» -h 

IE*»J5, 6(D*a-tl^«lt-, ISiBrffcSiXfcSfJESM)- 
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y^rJJ 1 0 0 0<D$mJ32 3<D— Ub LTffll/>5rt# 

T-#^o mzmmz£iri& ymtsfo**^* 100 

2 3 <DrtJ$.TM-*fRm\zTZ> ^ t s, 
[00 76] (-?:W^coSSiS^) *SQf|^lffiic^^^?S 

[0 0 7 7] Mz.t£. JifE^J£^Jl~8i-*5l/>T, mft 
1 0<D±{^;& £2x37^^2 0 tf-'-ftifctt 10 

7V7»3t§rSW-rSW (#!l;tfi, I r. Pt#ifcD:& 
JR) T-^^t-^)' i^<fc>9, 7t£J#JWLfcg^g^W^ 
130 «fcli4 0) ^iialLfc3t^*SM)«T-S*fb 

5riaST»#*. T»WE2 0«:ttR*|jRiL.T 

[0078] mm #M,n<vmmmm3 o tc 

©fia*t*««saroi5 5 < * « <t 5 i-tas-r s r. t 
ah, ±i5»i^ji~8{^bfc*^('Pg? J n.-r, ^ 

[0 0 7 9]*fc, W a firo®«il3 0i 

< #3 <fc 5 r i 2S-C# So ftoT, * 

i ~ 8 ics b7t*g-iips p>tt-r, mtft^m<o«naft: 

[0 0 8 0] ±|SjUte^lll~4T'tt, 
Sfl^m ±eS8K«5~8t?ttpZT3«»11ftqWK«: 

f£, PZT\ SBTt^— 5"{r/K ^^v'^A 

(PbTi0 3 ) , (PbZrOj) , 

( (Pb, La) T i0 3 ) » vvt'^gfc 
^f^mS?^?^ ( (Pb, La) (Zr, TO O 

Oft (Pb (Zr, Ti) (Mg, Nb) 0 3 ) ^Srffl 

[00 8 1] -tlB«ffi^J^4oit2.^bfe»^3 0 50 
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y^i/jfe, MOCVDfe U— if— T-^u— v-3 

[oo82] ±ie^JS0ijf-*5^T, Tgpm® 2 0 
&£vrimjTm&m^^z^b&x%z a mmmbLx 

i4^ fflz.i-£. Ir, IrOx, Pt, Ru, RuOx, 
SrRuOx, LaSrCoOx Z>X- b&X 

Mx.t£. «WB«6, Wtei&Sr 

[008 3] .SLhfc^fc <fc 5 *3gMS&ffi£>ttfttt 
ft^DlOOO Xi^ti, Wl 5 0 

^r^^TS I&tet3»* aa&IMHf £r*6»r 3 n b *st?# -5 

[0084] m2<ommm ms (a) -tas 

(d) tt, ^n^2 0«NBBIBic«&9nnifl:p( < e 

mi bmmm£mvm&&m-rzmtiz.^xte. m- 

[0 0 8 5] 08 (a) III 1 

fcsfri o±^r^«®2 o, mfimmmx-hzmk 
mnms o ^rns^ae \^xi&f$rtz> 0 

[0086] lk\^ M8 (b) \Z7Fi-£?lZ^ #M,K<7> 

mimmm 3 0 \^<;u^<d u— if— 3t*fci±9 
*mte\^xmm<r>mii&m4o*fem.-fz><, 

-rso 

[0 0 8 7] ^UT, @8 (c) S'^rTiSi'. -L^m 
^22 co±^>?>^ t'— if— 3fc4fcli9 VT'Jt 

.trjiw LT^f H -(k^*s r b \c x v %mm$m% 5 0 & 
m& u *<D&mmtmm 5 0 <D_uc?mm/Mitm 
b LxmMmm#*>*e>ti:z±nmM2 z&tmfr*. 

ms (a) -las ( c ) \zJM^mm.wmmm. 
igi-fcv^-c, mmm&zo*&skik\--x%mmm 

y ^>-y'j:ub<Dm&xmm<Di®ft<D%.X'h'?xi> x 
v^ 0 ^iift:*fl^^x^T*(i, m Komffi&m btm 
i'±mnnm'm^^xmgkik£t%tz.&ffim.ftmm 5 0 

[0 0 8 8] fr^ 08 (d) I'^i-i 5 tC, 
2 0, 3*^Sf*#M5 0ts£Xf±$m/Si2 2lt^y1~^ 
y*\,X%mm&t*'^si> 1 0 0 SrJBfiW-S. r r*C, 
!t^mi* ;3 r^-'^>'^ lOOt h7>^? 1 6 til, y 

il®^^^^^ 1 0 0 CD_htCif&j#dg| 2 3 £rft?J& Lfc 
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LXimWfct^y 1 1 0 0SrifiW5rim6 o 

[0089] t^oT, *mti63fm<o%m&fc**i) 1 1 
o o<Dmm^m{zxnt£. %mmi*m 5 0 tcmm- -ax 

*<b*ii*SMb*o«(l3B*fettlWli*:Wib-rs r. &X 
[0 0 9 0] 0 8 (c) -Ttt\jim.\\M<r>m&{c 

; Vu^^ro u— if— 3ta fctt? ^tt£rflP.*H--5 r i 
iot, ^t^lSE^^ y<f-*iW Loo 

[0091] (m3<nnmm) 09*5^^131 o»*, 

^ 1 2 0 OWMfiXS0>^&«^te:^l8^;fe.5 o 

3&^Sf<M * y -feyur wi2ooii« * y 
rttci^^Sfry^y^B^ffi^i-^.^ rtvico 

#SrftU 8¥«lft»WS^W&-r*. 0 9 (a) 

*5±tf01O (a) T?J±, '«ftW»«3LJb, tta^bSiV* 

*»ofcifcfb«W»M!3 0 (4fcli4 0) roH^SrW*- 
[0092] *jefifl^«i^5^^flE<*p< * y -t^r 

W 1 2 0 0 C3»itt#8s-ett % 09 (a) M@9 (b) 
tS2 0«t^ iBc^T. 09 (a) *5J;t/09 

( b ) izm-rx 5 t<D±\z.m i coiai^teT-iftw u 
ti2o ±\mimmsk 3 0 sr^/s L7t&. Bf ^coas^ 

[0 0 9 3] &fc x 010 (a) &U<01 0 (b) 

5 f-* h 94 y°tk<Dimco±nmm 2 2 srjgj**-*. r. 

*sr*-*iWb«»JScit»*»e>jg»at-«riasT'*4o ^l 
-c, r <D±gism& 2 2 tf>±&a»e> l — -f— 5t*fcii7 > 

< i <t>T85«ffi2 0 ir±06mffi2 2 i^X-TS^t- 
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[0094] £Ui(7>XS(cJ; <9 , TSB®H2 0 £ ±S&® 

«62 2^ wra^^m^s^ 5 o ztntimtm 

* * y -teyUT K1 200 Sr^iT 5 r. t ifiX^s So * 

ofc*ft«roawk*jiw 3 o (*fcttm^ H i.«4 o 

[009 5] SLht^^fci 5 fc, 4%HM099feBI« 
^tJJWW l 2 0 0<D©ig*?£{c£n(i, 

iftl 5 o *j^M-axsic*jita«ift?«f*fi»rt-a r 

^«fct?#a*»)|S]±§r05rtasT*#, dfefflfe8«Wt\ 
[0096] =&S@ra§rJfe^rrsfc4t)CD$fe^(± 

20 ^50 srjBfiW-amn;!, '>/«e < t hms&m 4 0 

(753i s,^^ — ; ^^(D^ Loo3$ B a H -ft;^ 5 r. i «s 

[0097] (M4 commm) @nn *&w<7>m 
-So ^-s^s^y^y 1 3 0 Oii. m*#mf&h LT 

012 (a) *Jitnai2 (b) (C^-r<t5*3*^Sft: 

^ * y -feyusr-v h y 9 xmz.&m£fotc%mn,foj * 

y -feyuT M1 31.0, 1320 ^rffig Lfc«it^-T 

-5. ^Ilift^^yt^rw 1310. 13 

2 0 li, SR 3 03*S©g|g{^S^Sfry< y -feyi- 1 2 
0 0£HI«©*fi&&Sfl!-r«. 9Mtt^fyi 

3 0 0Wi, r coffee r cO^iSimf*:^ * y -feyPT u-Y l 
3 1 0, 1 3 2 0 &SWL-CffiKrf 5^iSlEl8SgW*££ 

[0098] rroafi^a^^-y 130 o-m. g^i-r 
5iii#^^yt/n3io, 1 3 2 ow©sg©^ 

-Y 1 3 1 0, 1 3 2 0<DTUmm3 5 (XI13 7) iJ: 

se^i3 6 (xii3 8) timmzti&k^smiMim 
mz&m-tZo *$mm.t*^ev i3ooi± ( ±ies&3 

t;P7W 1 3 1 0, 1 320 *JBfifcL-OIBJCflWL-C 
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[0 0 9 9] g*T, t>fr%%mm.fc?t*l) 1 3 0 0CD<fe 
ro*li&*12r0>— 0JJCOV>T, 011, 012 (a) 

012 (b) ^#fiSL^5?>lft^-r5o 

[0 1 0 0J Sf v 011,012 (a) {^-f £5 
S*l 0±l;«ifi3 4^LtTSl«3 5, ^ 

-^xmitmco^m^m m^m 

B&) £JlM-r3„ i#ioo±(;f)SJWii 

[oioi] m^x, - <nmg§>m*rs;tfmm±imfc 
wmmm^hftzyt^/mmb L-x±nmM2 2 & 

\z £ 19 gFflSfeS^ 3 3 £^j5£H-6 0 r wSFfliffe^ 3 3 

a. K*m&rz>w&xMj$jrz>^b&X'% 3„ rntc 
<£>?, ^emm^^^e])±/^Tu4 131 oa^j&^n 

S„ ro^-Cfi. Ta3S®3 5*>J:U\i:grBS1g 

3 6o^^ic*5v^»4, mitmm^it^tvx^^j: 

[0 10 2] ifcic, Ji|Et^rc>^£{c:i:oT, %mm. 
fc**ry±/uTl"i 13 1 0 (D±Jc:3£^a£M ^ y -1r^ 

*7M 1 3 2 0±ir^^ns^$6^IR3 9fi, ft 

fty^ey-t^Tw 132 o^mf$.<om^s 012 
(a) *5<tt50i2 (b) \c7jk-t£?^ %mm.tt**: 

yirA-TW 13 1 0£OTgBSS3 5 RZf ±MW&3 6 
<D£XUfth* Smm&^ZV-tsl'Tl/'l 1 3 2 0COT 

umm3 7R.tf±&mm3 8(D&xuttb&mteh^^ 

<fc 5 TSBSffi 3 7 i _tg(S@g 3 8 b 
[0 10 3] Z<D'&^ m^<D±.U*^<J^^<Dl — ■? 

ft^^y-fe^rw 1310, 132 

Mcmm£htcmk®z&£kikLx%mm.fcm so» 

[0 10 4] rrT\ #^Sft:p<*y-fe^TW 1 3 
10, 13 2 OWm^cO^cX^ii, Sft<b#^<fc ?fc 

sag^ttxv^fcfe, stftm^y-feA-T wr 132 

1 0<O^^XgB^*3V>T(i, S^^M3 3, 3 
9 *5<fc tf±gB®& 3 6^ LT^S-ft^^^tl-So 
[0 10 5] t$oT, *SQ£^iC#,S!fi^|g^^y 

1 3 0 o<Dmm3?mz£.tu-£ > &mmmmx&>zmfc 

^y 3, £7c, ri^S&fSmfM^ey 

13 0 OcoMit^^-ittli, ^ifecD^«^*y -fe 
^7K 1 3 1 0, 1 3 2 0^Lfc«it«Ci 
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mtxz. £m$tim<Dfa±&mz>~b&X'Zz<, 
[0106] ^zmmmiz^^xa. zmmt** 

y -fe^T & 2 O^g Lfc*£-{COV ^TlfeBJ Lfc 

m(-Pfi^^n«.t.ror-fi^< 3ojy.j:«g-rsr 

i:t.-C*#S„ *fc, 3^>$X±.<DmfcWfc**:V-tJ\'TU 

4 &mm L/c^-t- < 1 2 ^u±v>%imm.fc 
±ji>t w <D%mm#m 5 0 &±mnm?m*m 

10 [0107] *7c, #3$^*f?M^ y -fe/UT K131 
0, 1 3 2 0Pfl$r*S^i-^rai^^3 3, 39M 

mmn&xi$ft<DMmz.&t*tx*-iy3->'S-tz )o ^<d 
mimmm\c±nm&3 6 , 3 8 ^ ut^« 
to u— y-'-jt^fcfi^ flam* s ^ t iaox, 

rf 5r£3S-c?£3c gF4»«^3 3, 3 9fi, d(D^ B B H 
20 ikTMAmT L-ti'&KMifrrZ n ir |c <fc 9 ftft^MRfl 
5 0 Sr#* r t ^5T*# S 0 

[0108] m5(ommm) 013 (a) 

P^£D^4 (D*»i?«8{C#SimftaSS 2 0 0 0 ^mittt 

icm-tmx'&Zo ^coymwmwix 

fifrStt ^*y-fe/Hfi«l 5 0 0,. ¥aff£tHlBg2 0 0, 
3 0 0, 4 0 0^^-S^r<Oft&co|E]3Sffi«c5 0 0^- 
m8L±tem&L£in,xm0LZtl&. -fe/HBW 1 5 0 

0{cfi, ^1^.^2(7)^fe^-etftB^L,7c3a 

^S^^ey iooo, iio oaq«HE«*ii,fcfcro 

30 ^ 3 <7)||JS^^*5 itj?^4 WHJfe^fil-elfeK b7t3SM 
i^*!)t^7U-Yl 200, 1 3 1 0, 1 3 20^ 

b'X'ffif&ztiz* ¥m#my&2 oo, 300, 4oot 

LTI1 0iJx.fi, y^y-iryuffi^cl 5 0 Offl(Olsli)0SS 

[0109] t*fr&m&&tt&¥mftmm 20001c 

jaa^ff?fcJ?), 3£iR-hKlHllSfRW5 0 0S:^*y-feyu 
1 0 0ldft&oTflMi-3i, 0fS^«5 0 oic^n 
£3-i£Sf*[e]»g2 0 0, 3 0 0, 4 0 0 0*RH3^-fb&*F>g 

40 

[ono] *:-x\ *tmmAmz*m$gm.2 o 

OOT'fi, 013 (b) ('^<fc5i-> S^-hf-EISSM 
« 5 0 0 SrJK^ Lfc^{C^^|lIggffi*jc 5 0 0 <7>±fc«^. 

tf, AR*»e><e*3ieas»riijt6o&?ig^L-c*»e>, &ts± 
K**ey±/ui o o^j^-5,, rrT-^^y-fey^s*^ 

[0111] -i-jfcfc-b, BWb»K«eaifc:©^i{>[cHajw* 
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«£ot, *mmm\mz>!mmm2 o o o 

1 5 0 0gUfc&fe<O|BlKHHK5 0 0^>*MWSfS:3teaWr 
K6 0lcJ;o-ce»rsr:i**T?#«fc«> % ®i£:/n-ir 

<£>l]3giW#5 0 O^Af^^^v^j!)^ 0»Rf£, IeI 

«i*lHl3S2 0 0. 3 0 0, 4 0 0 C75^§ra^-r-5 r i 
*^^B2 0 OOro^M^^SrlS] 

[0 112] £l_L, 3W8W«7>»aiftgaS(WgllBt::oVN-c 

m 1 1 *&m<Dm i K>sate^«e^s!^m> * y 

[02] 0 2 (a) [2, *^£D^1C0^S^^5 

e^m^w^-nar-fc^o 02 (b) xwrnnm 
1 (osfeiteKfifcfii-BaiaJWftty * y oSBftie-cttfli-r 

im 3 ] xmRnm 1 <Dmm : &m<nmM&i 1 ~ 4 

[04] *^W(0»l»jUft^fl|(Oiei6^5i^53fiP 

[05] *5iwro^icoiytoi^iK>iufi«9i6ic#^si 

[0 6 ] *mm<»n 1 o>^nam<j>^sm 7 ictf san* 

[0 7] *wn<Dm 1 <r>2m3&m<Dmmm 8 ^g^tte 
mf^i!g<DjjMxg£mjtwt^-r0T-fc s o 
[08] *&m<nm2<D^ffi&\z.&z>3mm.fr*^!} 

©*BftISSr«*Wfc3i%^-e*>4. .... 

[09] 09 (a) Jmm<nmz<nmmtm-<&% 
msmfo* * y -fcyw— ssBftxesr^w^^t-s-efe 

-So 0 9 (b) ti, 0 9 (a) ©A-A'|fIiaT-fe 

[0101010 (a) f±, *5I^CO»3W*teff^^ 
#£3£Sfttfry- * y -fe/i-ro— iilfiiXSSr^Wi^^rH 
010 (b) ii, 010 (a) (75B-B ' BrS 

0-e$>5, 



(12) #M2 0 0 3 - 2 9 8 0 2 1 
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[0ii] ^mm<r>^4<D^mwfm\m^^mmw-^^ 

[0121012 (a) ,5.1/0 1 2 (b) ii, *5gWO 
» 4 roHJi^i;#^^mp< * y -feyuT w roS&g 

xs^^s:e<j(.i^i-0-c*fcs o 
[0 1 3 1 013 ( a ) (i, *mmnm 5 <omsMmz 

ff«#»fl^BS:a6*Wl^*ia-e*>*. 013 (b) 
i±, ^^£0^5co|^ife^^#,<5^^gco-«Jit 

10 B?*0>W9n 

1 *-<7*;y h 

2 ^v 1 — i? 

3 mft&B 

4 U— if— (Jidrv^u— if— ) 

5 5 *7— 
6 

7 7^7* (^r-fey ^^^TO 

10 Sfr 

1 1 mm 

20 1 2, 1 5 y-^iyKV'fv 
1 3 y- 
14 h 

1 6 h7^? 

1 7 iTBffltiiitt 

is, 33, 39 mmmem 

2 0, 3 5. 3 7 Tg&^ffi 

22, 36, 38 ±&mm 

2 3, 34 tmm 
24 wmm 

30 2 6 -/9^WM 

3 0 ifefboaH* 

40 

5 0 

6 0 3fe»Kfrl8l 
10 0 »»#t^'>^ 
200, 300, 400 ^frlHlSS 
500 

1000, 1100, 1300 asSHBtfM^e-y 

120 0, 131 0, 1320 St^mffc/^ y -fe/Kr 
40 W 

1 5 0 0 ^-ty-fer/HSttE 

2 0 0 0 ¥9M*£B 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




